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the hospital under the care of a physician. Clinically, he was tachy-
cardic with a low-grade pyrexia. Tenderness and fullness in his left
flank was demonstrated by means of an abdominal examination.
His C-reactive protein level was 154.8 mg/L, and his white cell
count was 24 cells per mm3. Results of serial blood cultures, in a 2-
week period, were unremarkable, and no other source of sepsis was
shown by means of a urine culture and a chest radiograph. A large
infrarenal AAA, measuring more than 6 cm, with marked het-
erogenous periaortic inflammatory change was shown by means of
contrast-enhanced abdominal computed tomography (CT). There
was no clear tissue plane between the aorta and duodenum. There
was no evidence of gas, abscess, free fluid, or inflammatory change
within the surrounding soft tissues to suggest an infective etiology
(Fig 1A). The infrarenal neck was 2 cm long, and a right common
iliac artery aneurysm was present. The aneurysm was confirmed to
be amenable to EVAR by means of calibration angiography.
In the absence of a bacteremia or the presence of conclusive
radiological features, this aneurysm was considered more likely to
be inflammatory, rather than mycotic, in nature. Despite uncer-
tainty about the etiology of the aneurysm, the patient opted for
EVAR, because his wife was undergoing treatment for cancer and
he wished to minimize his postoperative recovery time. On the
day of admission, with a general anesthetic, the infrarenal deploy-
ment of a 24-mm 13.5 cm-by-14 mm bifurcated AneuRx stent
graft (Medtronic, Sunnyvale, Calif) was performed. Coil
embolization of the right internal iliac artery was necessary, and
an 11.5 cm-by-15 mm right-sided extension was inserted for the
right common iliac artery aneurysm. No evidence of an endoleak
was demonstrated by means of completion angiography. The
patient made a good clinical recovery. Because of the nonspecific
periaortic inflammatory mass, the patient was give 20 mg of oral
prednisolone and discharged on the fourth postoperative day.
Six weeks after the repair, his C-reactive protein level had
fallen to 14 mg/L. Shrinkage of the aneurysm sac with resolution
of the periaortic inflammatory change was shown by means of an
abdominal CT scan (Fig 1, b). His prednisolone dose was reduced
to 15 mg. 
During the 1990s, there has been an increasing use of
endovascular techniques to repair abdominal aortic aneur-
ysms (AAAs). Inflammatory AAAs represent approximately
3.1% to 7.2% of the total number of AAAs.1-3 The incorpo-
ration of adjacent organs into the periaortic inflammatory
process renders them susceptible to damage during open
surgery and confers high morbidity and mortality.
Endovascular aneurysm repair (EVAR) involves the intralu-
minal deployment of a stent, and, as such, it carries theoreti-
cal advantages over open techniques. There is, however, little
written about the role of EVAR with inflammatory AAAs.4
In the absence of an anastomosis, aortoenteric fistulation
(AEF) complicating EVAR is likely to be rare. It has only
recently been described in the literature, related to mechani-
cal stent failure or migration causing distortion and fistula-
tion. We describe the case of a 61-year-old man in whom an
AEF developed 6 months after endovascular repair of an
AAA with a “nonspecific” periaortic inflammatory mass.
CASE REPORT
A 61-year-old man with a 5-week history of lower back pain,
vomiting, rigors, weight loss, and general malaise was admitted to
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Aortoenteric fistulation (AEF) is a well-documented late complication of open abdominal aortic aneurysm (AAA)
repair, occurring in between 0.4% and 4% of cases. In the absence of an anastomosis, AEF is likely to be rare after
endovascular aneurysm repair (EVAR) and has only recently been described in the literature as a result of mechanical
stent failure or migration. We present the case of a 61-year-old man who underwent EVAR for an AAA with a “non-
specific” periaortic inflammatory mass. Six months postoperatively, an AEF developed, presenting with metastatic sep-
sis followed by septic infective thromboembolization to his right leg, and amputation was necessary. His stent was well
positioned and mechanically intact. We emphasize the need for vigilance about the risk of AEF when adopting an
endovascular approach to repair the AAA with a nonspecific periaortic inflammatory mass and highlight the need for
awareness about the unusual septic manifestations of AEF. (J Vasc Surg 2001;33:874-9.)
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Six months postoperatively, the patient went to the orthope-
dic surgeons at another hospital with a septic arthritis of his right
knee and purulent pre-patella bursitis. An arthroscopic washout
was performed with an incision and drainage of the pre-patella
bursa. Two further washouts were performed with debridement
of the pre-patella space. The presence of Streptococcus milleri was
demonstrated by means of the results of pus and blood cultures,
and he was treated with intravenous benzylpenicillin, according
to sensitivities. The prednisolone was stopped because of his clin-
ical situation. After 2 weeks, split skin grafts were applied by the
plastic surgeons, and he was discharged with a 2-month course of
amoxycillin. The skin graft donor sites on his right thigh were col-
onized by methicillin-resistant Staphylococcus aureus (MRSA),
which were treated with flamazine.
One week after discharge, the patient had a 24-hour history
of an acutely ischemic right leg. Intra-arterial digital subtraction
angiography was performed, and occlusion of the right common,
superficial, and deep femoral arteries was demonstrated. There
was a non-occlusive thrombus within the right limb of the stent
graft, and no crural runoff was demonstrable. Therefore, the
patient received local thrombolytic therapy with a 5-mg tissue
plasminogen activator (tPA) bolus and overnight infusion with
tPA and heparin.
The case was complicated by a massive upper gastrointestinal
bleed with five episodes of melena and a drop in the hemoglobin
level from 12 to 7.2 g/dL. After resuscitation, with signs of pro-
gressive ischemia, the patient underwent a right femoral throm-
boembolectomy. Good inflow and back-bleeding were established,
but, despite the reintroduction of the pedal pulses, the leg was non-
viable. An above-knee amputation was performed. The results of an
on-table upper gastrointestinal endoscopy to the second part of the
duodenum were unremarkable. Blood cultures grew Escherichia
coli and Enterobacter species, as did the thromboembolism from
the right leg. The thromboembolism was not sent for histologic
examination. Ciprofloxacin was given, according to sensitivities.
No colonic source of hemorrhage was demonstrated by means of a
colonscopy, and no adverse features to suggest stent graft infection
were demonstrated by means of an abdominal CT scan. Three
weeks after the amputation, the patient was discharged with a 2-
month course of ciprofloxacillin.
Three days later, the patient was re-admitted with rigors and
malaise. His C-reactive protein level was 157 mg/mL, and his white
cell count was 22.7 cells per mm3. A clinical diagnosis of stent graft
infection was made, a regimen of intravenous gentamicin was begun
pending culture results, and he was referred to our vascular unit for
further treatment. Blood cultures grew Enterococcus species, and a
regimen of vancomycin was begun, according to sensitivities. A
focus of increased uptake adjacent to the third lumbar vertebra (Fig
2) suggestive of graft infection was shown by means of a radiola-
beled white cell scan. Therefore, the patient underwent another
procedure, 8 months after the original stent graft insertion. During
the laparotomy, a fistulous communication was found involving the
aorta and the fourth part of the duodenum (Fig 3). Suprarenal con-
trol of the aorta was established, the aortoduodenal fistula was taken
down, and a layer of graft material could be seen to separate the
duodenal and aortic lumens. The AneuRx stent graft was well posi-
tioned and mechanically intact. It was removed after some difficulty,
because it was oversized in relation to the aneurysm neck and iliac
vessels. It was bile stained (Fig 4). A primary repair of the duodenal
defect was performed, and the aortic bed was debrided. An in situ
aortic replacement with a silver-impregnated aortobiexternal iliac
graft, which had been soaked in rifampicin, was undertaken. The
common iliac vessels were oversewn, and an omental flap was fash-
ioned to cover the proximal anastomosis. Postoperatively, an intact
nitinol stent framework was confirmed by means of plain radi-
ographs (Fig 5).
A culture of aortic material, duodenum tissue, and stent graft
grew Klebsiella oxytoca and Enterococcus species. Intraoperative
blood cultures also grew Enterococcus species. All were sensitive to
imipenem, which was continued for the duration of the patient’s
hospital stay. Postoperatively, he made a good recovery and was
discharged from the hospital after 1 month. He was followed up
for 6 more months. He remained clinically well and was mobile
on his amputation stump with the use of two sticks. The results
of serial inflammatory markers, white cell counts, and abdominal
CT scans were unremarkable.
DISCUSSION
AEF is a well-documented late complication of open
aortic aneurysm repair and has been reported to compli-
cate between 0.4% and 4% of cases.5 EVAR involves the
intraluminal deployment of a stent graft, and, in the
absence of an anastomotic suture line, AEF is likely to be
Fig 1. Contrast-enhanced computed tomography scan showing
an abdominal aortic aneurysm. There is a heterogenous periaor-
tic inflammatory mass, and the duodenum is closely approxi-
mated to the anterior aortic wall (a). Computed tomography scan
taken 6 weeks after deployment. The stent graft can be seen in
situ (b). The aneurysm and its associated inflammatory mass have
resolved completely. Duodenum is closely approximated to ante-
rior aortic wall (c).
rare in this group of patients. In two cases recently
described in the literature, fistulation has followed stent
migration and kinking, with subsequent erosion of the
stent graft into the duodenum.6,7 A third case likely arose
as a result of suture disruption with resultant stent distor-
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tion.8 This is the first case to be reported in which fistula
pathogenesis is not related to mechanical stent failure,
distortion, or migration. The exact etiology of this AAA,
with its surrounding nonspecific periaortic inflammatory
mass, remains unclear. The combination of systemic
Fig 2. Radiolabeled white cell scan (anteroposterior [left] and oblique [right] views) demonstrating focal area of increased uptake in the
midlumbar region (arrow), corresponding to the position of the aortic stent graft.
Fig 3. Intraoperative photograph. Duodenum can be seen to be densely adherent to aortic wall (a). Longitudinal arteriotomy has been
made in the anterior aortic wall, revealing AneuRx stent graft (b). Aortoduodenal fistula lies at the level of the vascular clamp (c). Left
renal vein is clearly visible (d).
symptoms, raised inflammatory markers, and white cell
count could represent either an infective or inflammatory
process. Approximately 70% of infected AAAs have been
shown to be bacteremic preoperatively.9 Our patient,
despite serial blood cultures in a 2-week period, had no
demonstrable bacteremia. A thickened periaortic inflam-
matory mass with contrast enhancement was revealed by
means of CT. Although this was heterogenous in nature,
the duodenum was closely approximated to the anterior
aortic wall, making radiologic interpretation difficult.
There were no features of luminal gas, free fluid, or ver-
tebral body erosion to suggest overt infection. This, cou-
pled with no bacteremia, led us to believe the aneurysm
was more likely to be inflammatory, rather than mycotic,
in nature. Despite the uncertain etiology, the patient
opted for EVAR rather than open surgery to reduce his
postoperative recovery time, because his wife was being
treated for cancer.
The use of oral steroids in the preoperative treatment
of inflammatory AAAs is controversial. There is no evi-
dence promoting the use of steroids postoperatively,
although they have been used in occasional cases for wors-
ening periaortic fibrosis.10 The periaortic inflammatory
mass resolved quickly when steroids were given after stent
grafting, which lends support to the diagnosis of an inflam-
matory AAA. Although this may reflect successful exclu-
sion of the AAA from the circulation, we feel this would be
less likely to happen if the AAA was primarily infected.
Under these circumstances, one might expect to see a rapid
deterioration in the patient’s condition because of sepsis.
On balance, we feel that in the presence of a “nonspecific
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periaortic mass,” the absolute etiology of which is unclear,
the use of prednisolone was misplaced.
Ultimately, the pathogenic mechanism responsible for
fistula formation is unknown. The duodenum can be
adherent in as many as 79% of inflammatory aortic
aneurysms.10 Assuming that this was an inflammatory
AAA, we hypothesize that a reduction of the periaortic
inflammatory mass after stenting brought the duodenum
into proximity with the stent graft with consequent fistu-
lation. It remains possible that we stented a primarily
infected AAA, and fistulation has resulted from stent graft
infection. Spontaneous AEF has been reported to compli-
cate inflammatory aortic aneurysms,11 and it remains a
lesser possibility that we stented a preexisting fistulating
process.
A combination of sepsis and upper gastrointestinal
hemorrhage in a patient with an aortic prosthesis is highly
suggestive of AEF. Metastatic sepsis and septic emboliza-
tion, however, are rare complications of AEF.12-14 This
patient had septic arthritis and pre-patellar bursitis of the
right knee. S milleri was cultured from both pus and
blood. Acute right lower-limb ischemia subsequently
developed as a result of septic thromboembolization,
ultimately resulting in limb loss. After thromboembolec-
tomy, blood and thrombus cultures grew E coli and
Enterococcus species. During laparotomy, cultures from the
aortic wall, stent graft, and duodenum grew K oxytoca and
Enterococcus species. All these organisms cultured are com-
mon gut commensals. Extensive investigations, including
CT scans and radio-labeled white blood cell scans, failed to
show any other septic source. In the absence of any other
Fig 4. Intraoperative photograph showing intact AneuRx stent graft, with bile staining of the graft visible (arrow).
source for a S milleri bacteremia and septic arthritis, we
believe that the AEF was the most likely cause, with
metastatic infection occurring via a hematogenous route.
Furthermore, we believe a similar pathogenic mechanism
was responsible for the septic thromboembolism to the
patient’s right leg. It seems likely that that infection of the
graft material precipitated a local inflammatory response,
with the activation of platelets and the coagulation cascade
resulting in the deposition of infected mural thrombus.
Subsequent septic embolization to the right leg, with
proximal propagation of thrombus as far as the right limb
of the stent graft, resulted in the patient’s acute limb
ischemia. No thrombus was sent for histological review to
determine its composition.
Treatment of the infected aortic prosthesis is a con-
troversial subject, and it is not within the scope of this
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paper to provide a detailed discussion about this. Recent
series have shown mortality rates of in situ aortic recon-
struction to be as favorable as those of extra-anatomic
bypass grafting.15 In situ reconstruction was chosen in this
particular case because the patient had proven MRSA col-
onization at the split skin graft donor site in his right
groin, and we had obvious concerns about MRSA-related
graft infection and its associated poor prognosis. In addi-
tion, the patient was relatively young, and we had con-
cerns about the long-term patency of an axillobifemoral
graft. Silver ions have been shown by means of in vitro and
in vivo studies to have broad spectrum antimicrobial prop-
erties. A silver-impregnated graft, soaked in rifampicin,
was chosen in this case to reduce the risk of recurrent graft
infection. Because we used these techniques, the patient
remained well 7 months postoperatively. The results of
Fig 5. Plain radiographs (anteroposterior and lateral views) showing intact nitinol framework of AneuRx stent graft after removal.
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serial inflammatory markers, white cell counts, and
abdominal CT scans were unremarkable.
Because of the increasing use of endovascular tech-
niques, we wish to emphasize the need for vigilance for
the risk of AEF when treating an AAA with a nonspecific
periaortic inflammatory mass. When there is uncertainty
about the etiology of an AAA, it may be prudent to use an
open approach for repair. We also highlight that fistulation
may occur in the absence of mechanical stent failure or dis-
tortion and encourage vigilance to the unusual presenta-
tions of AEF.
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